Enzymati ¢ Assay of NAD- PYROPHOSPHORYLASE
(EC 2.7.7.1)

PRI NCI PLE:

R- NVWN + ATP NAD- Pyr ophosphoryl ases, R- NAD + PP

R- NAD + Et hanol 2> R-NADH + Acet al dehyde

Abbr evi ati ons used:

ATP = Adenosine 5 -Tri phosphate

ADH = Al cohol Dehydrogenase

- NAD = (- Ni coti nam de Adeni ne Di nucl eoti de, Oxidi zed Form
3- NADH = - Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
- NMN = [3- Ni coti nam de Mononucl eoti de

PP =

Pyrophosphat e

CONDITIONS: T = 37°C, pH = 7.4, Asiwmm Light path =1 cm

METHOD: Spectrophotonetric Stop Rate Determ nation
REAGENTS:

A. 250 mM dycylglycine, Buffer pH 7.4 at 37°C. (Gy-dy)
(Prepare 10 ml in deionized water using Ay-Gy, Free
Base, Sigma Prod. No. G 1002. Adjust the pHto 7.4 at
37°C with 5 M NaOH.)

B. 22 nmM Adenosi ne Tri phosphate Sol ution (ATP)

(Prepare 1 ml in deionized water using Adenosi ne
5'-Tri phosphate, Disodium Salt, Sigma Prod. No. A-
5394. Neutralize with Sodium Bi carbonate, Signma Prod.
No. S-8875)

C. 60 mM Nicotinam de Mononucl eoti de Sol uti on ( NWVN)
(Prepare 1 nml in Reagent A using B-Nicotinam de
Mononucl eoti de, Sigma Prod. No. N-3501.)

D. 150 mM Magnesi um Chl oride Sol ution (MCl »)

(Prepare 10 ml in deionized water using Magnesi um
Chl ori de, Hexahydrate, Sigma Prod. No. M 0250.)
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Enzymati ¢ Assay of NAD- Pyrophosphoryl ase
(EC 2.7.7.1)

REAGENTS: (conti nued)

E. 75 nM Pyrophosphate Buffer with 75 mM Sem car bazi de
HCl, 23 mM d ycine, and 1% (v/v) Ethanol
(Nondenatured), pH 8.7 at 25°C
(Prepare 10 m in deionized water using Pyrophosphate
Tetrasodi um Anhydrous, Sigma Prod. No. P-8010,

Sem car bazi de, Hydrochloride, Sigma Prod. No. S-4125,
G ycine, Free Base, Sigma Prod. No. G 7126. Adj ust
the pHto 8.7 using 1 M HC solution.)

F. Al cohol Dehydrogenase Enzyne Sol uti on ( ADH)
(I medi ately before use prepare a solution containing
30 mg/ mM of Al cohol Dehydrogenase, Sigma Prod. No. A-
3263 in cold deionized water.)

G.  NAD- Pyrophosphoryl ase Enzynme Sol ution ( NAD- PP)
(I medi ately before use prepare a solution containing
0.13 - 0.30 unit/m of NAD- Pyrophosphorylase in cold
dei oni zed water.)

PROCEDURE
Step 1:
Pipette (in mlliliters) the follow ng reagents into
sui t abl e cont ai ners:
_Test _Bl ank
Reagent A (Ay-dy) 0. 20 0. 20
Reagent B (ATP) 0.10
0. 10
Reagent C ( NWN) 0. 20 0. 20
Reagent D (MyCl ,) 0.10 0.10
Dei oni zed Wat er 0. 30 0. 30

Mx by swirling and equilibrate to 37°C. Then Add:

Reagent G (NAD-PP Enzyne solution) 0.10 ------
Dei oni zed Water  ------ 0.10

| medi ately m x by swirling and i ncubate at 37°C for
exactly 30 mnutes. Stop the reaction by heating both the
Test and Bl ank solutions for 1 mnute at 100°C. Renpve
fromthe boiling water bath and | et cool to room
tenperature. Filter the supernatant using 0.45 pum syringe
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ENZYMATI C ASSAY OF NAD- PYROPHOSPHORYLASE

(EC 2.7.7.1)
PROCEDURE: (conti nued)
Step 2:
Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
Test Bl ank
Reagent E 2.49 2.49
Test Supernatant (Step 1) 0.50  ------
Bl ank Supernatant (Step 1)  ------ 0.50

M x by inversion and equilibrate to 25°C. Mnitor the
Azsonm Until constant using a suitable thernostatted
spectrophotoneter and record the initial Aswomm fOr the Test
and Bl ank solutions. Then add:

Reagent F ( ADH) 0.01 0.01
| medi ately m x by inversion and record the increase in
Assonm fOr approximately 5 - 10 m nutes until constant.
Obtain the final Aswnm fOr both the Test and Bl ank
sol uti ons.

CALCULATI ONS:
 Assonm T€St = Assonm T€St Fina - Asaonm T€St jnitial
r Assonm Bl ank = Agsonm Bl @ank rina - Assonm Bl @ank jnitia
( ¥ 340nm Test) - ( ¥ 340nm Bl ank) (3 O) ( l) (df)

(6.22)(30)(0.1)(0.5)

Units/m enzyme =

3.0 = Total volume (in mlliliters) of reaction mxture in
Step 2

1.0 = Total volume (in milliliters) of reaction m xure in
Step 1

df = Dilution factor
6.22 = MIlinmplar extinction coefficient of R-NADPH at 340
nm

30 = Reaction tinme (in mnutes) of Step 1
0.5 = Volume (in mlliliter) of Step 1 Test used in Step 2
0.1 = Volume (in mlliliter) of enzyme used in Step 1

units/m enzynme

Units/ng solid =
nmg solid/m enzyme
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ENZYMATI C ASSAY OF NAD- PYROPHOSPHORYLASE
(2.7.7.1)

CALCULATI ONS:  (conti nued)

units/m enzyne

Units/mg protein =
nmg protein/m enzyne

UNI T DEFI NI TI ON:

One unit will form 1.0 pnole of R-NAD from ni coti nam de
nononucl eoti de and ATP per mnute at pH 7.4 at 37°C

FI NAL ASSAY CONCENTRATI ON:
In a 1.00 M reaction mx, the final concentrations are
100 mM gl ycyl glycine, 2.2 nM adenosine 5" -triphosphate,
12 mM ni coti nam de nononucl eoti de, 15 nM nmagnesi um
chl oride, and 0.013 - 0.03 unit of NAD-Pyrophosphoryl ase.
NOTES:

1. Where Sigma Product or Stock nunbers are specified,
equi val ent reagents may be substituted.

This procedure is for informational purposes. For a current copy of Sigma’s quality control
procedure contact our Technical Service Department.
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